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Final Enviromerital Statmeat 
Slryleb Frogram 

Office of bknried Space Flight 
National Aeronaztics and Space A w n i s t r a t i o n  

1. Adninistrative Action. 

2. The Shilzb Prograa is an existing f l i g h t  pro jec t  of t h e  NEtionZl 
Aeromctics a d  Space AbLriistraticn.  
W i l l  be lzunchej. frca ISSA, John F. Kennedy S?ace Center in Brevard 
County, Zlorida. , 

The scace vehicles  imoived 

3. 

4. 

The -act on the enviroment will be negligible. 

This project w a s  initiated prior to enactment of t h e  Natioml 
Esviromsntal Policy Act .  
considered during the plarminq ~fiase of t h e  program. 
enviromental impact would have been minimai. 

Altenla t ive  hariiwzre confi,gnations were 
Differences i n  

5. Ccxmeats on the draft s t a t a e n t  were received fron the Ekmiromental 
Protection Agency aad were takez into account i n  preparing the fhz l  
statement . 

6. The draf t  statement was  m a d e  available t o  the Council on Emiromente3 
Quality znd t h e  wbfic on 12 3lmch 1971 and 18 Harch l3?l respectively. 
Tie flnal otztfnent was nede availsbfe to the Council oa Enviromental 
Qudity and the public InKay 1972. 
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The Skjlab Prog~zn, ccrrent ly  Dlzmed for  an i n i t i a l  lmmch d t e  
of April 1973, is &n extensicn of the  Mercurj-Genifni-Apollo named 
space f l igh t  progrzns arid is  desimed t o  capitalize 03 t h e  hzrclware 
and technologiczl czpabi l i t ies  evoit.ed m-d develoged by those progrms  
%sic objectives 01" tile progrm are: (1) TO increase CIZT~ s knovledge of 
the sun and i ts  ef fec t  on man's earthly environment; (2) To gzthzr dstz 
for studies  of ear th  resoaxes relcted to oceznogra-oky, wzter mmegenent, 
agricidture, geoloe;., air/vat.er pollution wlti meteorology; and (j) TO 
&same urde r s t zd iq  of' t he  effects of iong-tern space flight on man's 
performince and th? s y s t m  requiraezts for future  soace loissions. 

To a c s e v e  these objectives, it is plmned to l amch  and returxz, 
over an e ightaonth  pericd, three se~arate crews of thzee men, who 
XlU live and vork i n  ~ l i  earth orbit ing Workshop for periods of t h e  
up t o  two months. 
ments a d  operate l i r s t m e n t s  md sensors t o  obtain informt ion  which 
will z u p e n t  our kmwledge of solar zstronmy, spce  rriedicine, sgace 
physics, nzter ia l s  processing and ezr th resources. 
q e r z t i o n s  and hardmre to be used are 8s fouoirs: 

b'furing these periods the crms will perforn e q e r i -  

The sequence or' 

General Yission Desc rb t ion  - Tne Skyla3 Progrvn is divided in to  
three phases: SL-3./5&-2; SL-3 and SL-4. 

SL-l/SL-2. The i n i t i a l  phase of' the Skylab Proem coasists 
Of t w o  launches on successive days: the first (SL-I), using a two- 
stage version of the Saturn V la-mch vehicle to place the Worksh@ 
i n t o  an orb i t  235 rimtical miles (435 h) abcve the  earth m d  at 2 50' 
incl inat ion ~ 5 t h  respect to the equqtor. 
plex 394 at t h e  Kennedy Space Center on a northerly ezhuth. 
there have been eleven successful Sztum V vehicles lawckred in t he  A p l l o  ?+-- 
gram and, it is anticipEted that by AFril 1973 this nmber w i l l  hcve been 
iccrezsed to 12 p i t h  the f l igh t  OS: Apollo 17). 
Skylcb %turn V (S-IC mad S-11) will be essent iz l ly  the same es the first 
two stages of the t'nree stage Saturn V Acollo launch vehicle. 
weight of the Saturn *J and its paylczd at l i f t o f f  w i l l  be approxikztely 
6,222,000 paunds. 
of thrust frm five F-3. engines burning a mzximun! of 3.3 million p a n r i s  
of liquid oxygen and 1.43 mill ioz pmis 02 RP-1 (kerosene) froa lift- 
off to apgmxhate ly  9 km al t i tude,  at which time it is epproxhztely 
43 n. mi les  dom range vzer the Atlantic ocean. 
uslng five J-2 engines, is then ignited and d e v e l e s  asproxjmitely1.1 

Lzmch %3ll be from Launch C m -  
To date 

The two s t q e s  of tne 

T o t s l  

The first stage (S-IC) derelops 7.6 mill ion pounds 

!be second stage (S-II), 
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n i l l i o c  poix~ds t h rus t  by burKing a mzxhm of 821 thousr-nd pou-rlds Of 
l i qu id  olTgeii and 158 %iiousaiid powds ctf l i qu id  hydrogen &z ing  ascent 
t o  the k35 IZI o r b i t a l  a l t i ta i ie .  Aifer t'ne Yorlxho? i s  i n  orlj i t ,  the 
S-I1 stzge i s  seTx-ated 3y retro-rockets,  t'ne payload s3zoui i s  Jek t i -  
soned, t n e  solar ari-ays E r e  deployed and the i n t e r i o r  is pressurized t o  
f i v e  psia. ,  (3.7 ps ia  oxyseri m d  1 .3  ps i a  nitrogen), in~king it ready fer 
t'ne f l i g h t  crew. The intermil  habitable volume i s  zF>roxirr,ztely 1-3: COO 
cubic feet and is  desigEed t o  provide the  three-mr, cre:.i with zir, mter ,  
food, heat,  po:.rer, s'nelter f r a  the  ezvirornent, and equisuent t o  p e r f o x  
scientir"ic tasks. 

SL-2. - On t h e  dzy Tolloving t3e Xorksho? launch, %??e three-zm 
crev i s  lamched i n  a lliodified A20110 Com~md and Service Pfadule a5oard 
a Saturn LB launch vehicle,  with a total lil"t-ol"f' wei@ of aF>roxk=%ely 
1,295:600 Founds frm Lmnch Cmple:: 3 9 ~ .  Tie satvurn D has ts:~ pro- 
puls5ve stages (S-E3 end S-Dm), esser i t iz l ly  t k e  sme 2s t3ose used in 
the five arevious l z a x h e s  02 s in i la r  m h i c i e s  i n  the A>o1io Prcgrm. 
S-E3 s tage provides 1.6 pz l l ion  L;aunds of t h r u s t  v i t h  e ight  E-l eLslnes 
bwning a nzxhm or" 631-,%00 pounds of l i q u i d  o2;jrgen and 276,93 pounds 
of RP-1 froin liftoff t o  60 h a l t i t gde  when it i s  approxhzte ly  35 3. 

dies doim rmge over t h e  Aklmtic .  The S--DB stage has one 5-2 ell,cir-e 
burning a n a i n m  02 225,401 pounds, t o t a l ,  or" l i qx id  o:q,-gen and 5ydro- 
gen betveen 60 km ard 16'3 h alti-lude t o  Drociuce a t k u s t  of 230,C30 
pounds. Tie Comand Module (CN) i s  b a s i c z u y  the sme vehicle  x e d  i n  
t h e  Apollo P r o g r m  vith modified e t t i t u d e  control  and t'ne-mal environ- 
nent sys t em and with special  provisiorx fo-. t he  r e tu rn  of f i l m ,  mag- 
ne t i c  tape  and biomedicd specimer,s t o  ear th .  The SeL-vice Module (SM) 
is  a l s o  similar t o  t h a t  used i n  t he  Acollo Progrm. 
pulsion systez (SPS) ( t o  poi r ide  th rus t  for major ve loc i ty  c'nmges 05 
the CSX) using Aerozine-50 ( 5 O / 5 O  blend of UD?.lH and H2rdrazine) f o r  frrel, 
m d  ritrog;en te t roxide  f o r  oxidizer. This systen has zpprox-hately 
2,727 pounds or" usable p r o p e l l a t s  under helium pressure.  Severzl  ma3. 
jets, locaked i n  the Qd m d  SEI, each with 2 n d n a l  titrust or" 100 p0W-d~: 
w e  par t  O f  t h e  Reaction Control Systex (RCS) t o  esr"fect rotatiori. En6 
t r ans l a t ion  of t h e  spzcecraft and assist i n  rendezvous and doclrring E.- 
neuvers . 
under helium pressure are avai lable  t o  p m e r  the RCS. 

.TGe 

It contains a p o -  

AgroyAmctely 2554 pounds of Rvdrazine an6 nitrogen t e t rox ide  

The Saturn IB places t h e  CSbI i n t o  an 81-b~4.20 mut i ca l  inile (150 x 
223 km) phasing o rb i t  and t h e  SPS and RCS zre used t o  c a p l e t e  h e i g t ,  
o rb i t  plme phesing ar-d rendezvous/docliing nmcuvers of t h e  CSM a d  liork- 
shop. After  docking the  crev transfers t o  the Vorlrsho? f o r  28 days t o  
perform eqeriraents and mission tasks. 
re turn  t o  t h e  CSM, undock and re turn  t o  earth. 

A t  the end of this time, they k i l l  

The Workshop i s  placed iE 
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a sml-act ive mode  t o  exal t  the vis i% cf t h e  next crew wSch w i l l  be 
fa*mct.,ed on SL-3 zpproxhatdy 33 dzys after t he  SL-2 launch. 
r&ns attached t o  the (24 tkroughouk t h e  spce flight and is sqzrzted 
fron t h e  (34 just pricr to earth re-e:2try but is not recovered. 

Tne SISf 

me second phzse of the Skylab Program, the EL-3 mission, k i l l  
mpluy essentially the  sszie t y p  hardTzre used in SL-2 but is p l m s i i  
Zor a longer orbrtal durztion of eppi?roxi?az%ely 56 days. ' k e  Worksizo;! 
will be reactivated and t h e  crev will pz!rfam. additional medicd, s o l e  
astro~my, scientific and e z z h  resoices experinellts p i o r  to their 
return to earth. 

Tne SL-4 mission is the third and final u t i l i z r t i on  of the Workshe. 
days ar'ter SL-3 snd is s lso  glmned 

%on cmgletion 
It W i l l  be launched apFroximateiy 
for q q r o x b a t e l y  56 days of maned or5ital operztions. 
of their taslks i n  orbit, the SL-4 crew w i l l  F r e p r e  t h e  Workshop far 
orbital storage and w i l l  then mdock the CSX and re turn  t o  earth. 

Daring the missiors &scribed zbove, t he  orb i t  wili sweep across 

SL-1/SL-2, SL-3 and SL-4 missions w i l l  cmqlete the preserstly 

all Land and sea arees between la t i tuaes  5003. t o  5OoS. 

plznned SQl&b Prcgran operations. 

The use of proven haruware aad techriiques, coupled With studies, 
azalysis and experiezce @net3 crJer a decz4e of snace f l ight ,  provide 

that no significant adverse m e e t  on the emiromlent Vill occur. 
. the  basis in the follcw5rg assesszent of t h e  Skylab Program, incicztirq 

Atmosphere: The largest potential i q a c t  on the emirormeat is 
associazed with tns Saturn V launch vehicle. 
effects of this vehicle on the ahosFhere, the ocean an$ hmiars are  
ahscussed in the Apollo Progrzn Envimmental Statement an2 it is con- 
cluded that m detric2ntal  envircmental  i m p c t  wil l  result. Tds con- 
clusion is s?.mgort;erl by the experience from thee leven  vehicles of tus 
type already f l w m  i n  the A p o l l o  Pro6Tam. Tne effects frcz the one 
Saturn V vehicle used i n  the Skyhb Progrm will be eren less thzn eny 
of those in the Apollo Program since only two propulsive stages axe 

Tne Izz-!gitu?e m d  possible 

I used in Skylab, while t b e e  yere =sed in Apcllo. 
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The next l a rges t  iten of environmental concern--the Saturn IB--is 
considerably sna l le r  i n  s i z e  and would hzve less po tec t i a l  e f f ec t  on 
t h e  en-viroment than e Saturn V . Three Szturn LB launches a r e  col lec-  
t i v e l y  equivalsnk t o  Zpcroximately 609 of a s ingle  Saturn V as regards 
cmbustioa products. Therefore, no de t r i zen ta l  iiiipact is  anticipa-led 
frorn the  three venicles t o  be flovn at three-month in te rva ls  i n  t h e  
Skylab Prograin. This conclusion i s  supported by f l i g h t  e q e r i e n c e  frm 
the  f i v e  v e h i c k s  of t h i s  type which have been I"lom i n  t h e  Apollo I ro-  
gram. 

2 

To achieve t h e  technical  obJectives of t h e  Skylcb Program, a "clean" 
environment i s  required. OFeratiEg procedures i n  t h e  program are de- 
signed t o  mininize the  quant i t ies  of exhgust products and mater ia ls  
vented ir;to space t o  prevent interference u i t h  s c i e n t i f i c  exoerinents 
and observations. 
a waste tank  i n  t h e  Workshop. 
water vapor and ur ine  vapor t i i l l  be ver?ted per iodical ly .  
ducts such as  ?J2, E,, co2, 05, 02, EO, OX5 w i l l  a l s o  be produced by the 
SM RCS during clzoeuvezs. It i s  estimated thz t  a t o t a l  of qproximately 
100 lbs/dsy of l iqi ids , ,  gases End exhzust prociucts t r i l l  be released t o  
t h e  excsphere t iurkg manned operations. 
e f f ec t  on earth i s  ant ic ipated fron these  ogerations s ince the q u m t i t i e s  
O f  material are relezsed a t  235 n. m i l e s  (435 km) a l t i t u d e - + e l l  above 
t h e  atmosphere end a r e  i n f i n i t e s i n a l  i n  t h e  realn of space. Materials 
i n  t h e  Worksnop Waste Tank w i l l  remain i n  o r b i t z l  stowage fo r  zpFrosi- 
mately s i x  years until t he  Workshoc d is in tegra tes  upon reenter ing t h e  

Tkerefore, most l iqu id  w s t e  arid t r z s h  i s  stcwsd I n  

Exhzust pro- 
Snall quant i t ies  of 02, fJ2, E ~ ,  c02, 

170 detrimental  environmental 

~ atsosphere and they then vaporizeiiurn.  

Water: Poten t ia l  e f f ec t s  on water qua l i t y  which night  d,,ur during 
nornal lzunch, aborted f l i g h t  and 

of the section d e d i n g  with lunar  mzterial) and t h e  conclusion t h z t  
water qua l i ty  w i l l  not be affected also appl ies  to the Skylab Propan .  

eentry a r e  discussed i n  detail  i n  
t h e  Apollo Ewironmental Statmerit  T . Thzt discussion (vi th  t h e  e x c e t i o n  

i: 

In the  event of a n  aborted f l i g h t  and t h e  subsequent 
discharge of RP-1 (kerosene) t o  t h e  coas t a l  vaters, NASA ecceyts t h e  
responsibi l i ty  t o  Eot i fy  EPA of any l a r g e  discharge of hazerdous m a t e r i d  
into t h e  ocean o r  coas ta l  waters. 
locat ion and mount of such s p i l l s  f o r  f'urther inves t iga t ion  by su i t ab le  

I n  addition, NASA w i l l  document the 

. s c i e n t i s t s .  

- 

2. Saturn IB uses t h e  same propel lants  as S a t u r n  V, but i n  lesser 
quant i t ies .  

Apollo Environmental Statement p. 4. 3. 

4. See Footnote 2 above. 
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4. 

5. 
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Rediation: Unlike Apollo, Skylab does not use a Radioisotoge 
Thermoelectric Generator (2TG). 
radioactive msterials v i l l  be present i n  Skylab, so that t h e r e  should 
be no environmental rad ioac t iv i ty  problem associate?. wit'n the emp3.oyiten-l 
of these small rad ia t ion  sources.5 Pr ior  t o  f l i g h t ,  sa fe ty  revieYs vi11 
have been made by s p e c i a l i s t s  from ITAS4, AEC and other agencies t o  as- 
sure t h a t  t h i s  sme s i t u a t i o n  ~311 preva i l  at t h a t  t h e .  

O n l y  small amounts of l a r  energy l e v e l  

Orbital DeSris: Tne Skylab Vorkshop c lus t e r  mad elements associated 
w i t h  Sh2-lab lau;?ches remain i n  or3it for Trarying periods of time. 
element w i l l  e len tua l ly  decay and undergo d is in tegra t ion  and reeztry.  
extent of t'nis hzzard hzs been considered and i s  s m d l  based on world- 
wFde experience t o  date.  

Each 
Yne 

None of t h e  foregoing enxriromentzl impzcts are considered t o  
f a l l  within t h i s  category. 

AL'fE3XATIVES TO TEE F'BOGFAN 

The Skylcb Progrun vas i n i t i z t e d  p r i o r  t o  enactnent of the Nat iond  
Enviromental  Policy A c t .  
considered during t h e  p laming  phase OZ the progrm. 
environmental impzct 30ul.a hwe been mininzl. 

Alternative hardvare cmTigumtions were 
Differences i n  

It i s  expected t h a t  loca l  short-tern use of %Le e m i r o d e n t  i n  
t h i s  program xi11 contr ibute  t o  the enhanceaent of long-tern producti.ritg 
because of the  knmledge which w i l l  Eccrue from Skylab Earth Resources 
Experiments. 
nmber  of experiments and sc i en t i f i c  observztions related t o  ear th  en- 
vironment and ea r th  resources are t o  be conducted. llul-Lispectrz?l pho- 
tography, IR imaging and sFectragraphic techniques 5 1 3 L  be used t o  
gather dzta f o r  s tudies  in oceanogrzphy, water mmagment , agricultu-re, 
geogrqhy, geology and ecolom. 1% is anticiFated t h a t  i n f o r m t i o n  ob- 
t a ined  from these experiments and observations w i l l  contribute mzterially 
t o  b m l e d g e  and understanding of o m  environment and zssist in the h- 
provenent of i t s  q u d i t y .  
term product ivi ty  i s  thus expected t o  be a b e n e f i c i d  one. 

A s  indicated in t h e  f i r s t  sect ion of t h i s  Statenent, a 

The efI"ect of t h e  Sh3-lab Program O T ~  long- 

5. Light sources, switch t ips etc.  same as used inA9oU-o spzcecraft; m o s t  
in t h e  mi l l i cu r i e  and microcurie range. 
not exceeciing 20 curies. 

Docking t z r g e t  of promethium 



Connents on the  imft Stztment were received frm the Enrlron- 
mental Protection Agency on 20 October 19'QI. 130 objections were 
raised. 
Inclusion wider lJFster - Pollution. 
In this f i n z l  S t & z z i e i t x  4, under section en t i t l ed  "Water.") 

Hmefer certain sgecific provisions were recmended for 
T k s e  provisions haye been inchcted 

I 



ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

2 0  sn 

Nr. Ralph E. Cusiixan 
Special Assist,lc;lt 
Office of  Ad,:inistration 
National .L\eronzutics m-d Space 

Mashington, D . C. 20546 
A d i h i s  t r a t ion  

Dear Xr. Cushnan : 

OFFICE OF THE 
AJfAlNISrRATOR 

€PA-76 

The Environnental Protection Agency has concluded i t s  review of 
your d r a f t  inpact s tz teaent  on the XtlSA Skylab Program 
f o l l o x i n z  coments will be of  assistance i n  pre2aring the  fiiizl i q a c t  
s tatexeat. 

!Ye trust the 

AIR FOLL'JTIOX 

To xi c i t y  : 

The la rges t  contributor t o  the  atmospheric t ox ic i ty  azong t he  
exhus t  prodilcts i s  carbon nonoxitie. 
A l l  t h e  knorcn reactions are s l o b :  and it has an es t ina ted  residence 
t i n e - o f  1-3 years i n  the lover atmosphere. i$hile the  axmint put  i n t o  
the  atmosphere i s  large at the  inject ion points along t he  rocket 
t ra jec tory ,  it sho-ald disperse suf f ic ien t ly  r q i d l y  t o  avoid becorning 
a t o x i c  hazard. 

The s i n k  f o r  CO is rmknom. 

Heat Balance: 

The local Iicat balance could be affected by the  massive introduc- 
t i o n  o f  CO2 xLd water vzpor along t h e  rocket t ra jectory.  
tion of C02 and H20 should disperse rapidly so  t h a t  any effect would be 
b r i e f .  
and w i l l  have no s igni f icant  e f f ec t  on t he  global clirnate. 

This concentra- 

On a global scale, tlie input fro21 each l amch  is  insignicicznt  

Locally, the input or" K20 i n to  the  stratos?here will result i n  
supersaturation 2nd the  5or;;lation o f  s t ra tosphzric  clouds. 
t h e  i np i t  of exhaust ,bases, pzr t icular ly  K20, CO and sone KOx will 
r e s u l t  i n  loca l  thinning of t h e  ozone layer. 
is  apparent. 

Aciditionally, 

No poten t ia l  Slobal effect 

7 
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Electron Dei1sit.y: ----- 
There w i l l  be  an increase i n  t h e  e lectron dcnsity i n  the ioriosylierc 

due t o  the l a y e  i q u t  0: r..-ater va;,or anu a s~nall zmmt of SO, d o n ?  
the rocket t ra jectory.  
and l i t t l e ,  i E  m y ,  on radio wave propazation. 

This vi11 have no e f f e c t  on the  glo3al climate 

Chemomhere Eniissions : - -t- -.-- -.- 

Them m y  be an insiLqif icant  incrcase i n  airglovi a c t i v i t y  Jue t o  
This I s i l l  be o f  no s i g n i f i c a x e  t o  the  a s n a l l  axount o f  >!? released. 

g lo ja l  or local  c1ii;late. 

RADIOLOGICAL --._ 

The d ra f t  stalezsnt refers t o  t h e  fact  t h z t  sa fe ty  reviexs will 
bc conducted by s l e c i a l i s t s  f o r  applications of radiat ion.  :'o inforsa- 
t ion  conceniin!: source na t e r i a l  o r  source s t rength  i s  presented i n  t h i s  
statcinent. 
i n  de t a i l .  
then there  should be no environmntzl rad ioac t iv i ty  prob lea zssocizted 
with t h e i r  crnplqment, even i n  t!ie recote case of a launch o r  reextry 
accideat. 

Tiic safety rcvieics referred t o  s h o ~ l d  ccnsider these xatters 
If the radiat ion socrces are indee2 as small as i s  indicate<, 

Became of the p o s s i b i l i t y  of an aborted f l i g h t  and t he  subsequent 
discharge of 2P-1 (kerosene) t o  tne  coastal  waters, it i s  recorzended 
t h a t  t h e  following pro\-isions be incor-ioratcd i n t o  the XS.4 Skylab 
Proarm impact s t a t emxt :  

1. €PA be imxediately not i f ied  of any la rge  discharge of 
kerosene or othcr  hazardous material. 

2. NASA docunent the exact location of t he  discharge and 
amount of  s p i l l .  

NASA, i n  cooperation with €PA, imnediately dispatch an 
investigation t e m  consisting of an oceanographer, 2 
marine b io logis t  and a ciieaist t o  conduct a f i e l d  
investigation and document the  irqact upon the marine 
environment. 

3. 
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?,‘e apprcciatc the opportanity t o  co;rment on environnental 
considerations as you devclop your plans. If my cpestions 
develop i n  regard t o  OUT review, or ii’ we can be of furti ler  
assistance, please contact :4r. K.C. ;iolo:’ierg o f  this off ice .  

Sincerely , 

CeorFc biarienthal 

Office of Federal Act iv i t ies  
Acting Director i 
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